Dependence of secretory responses to gonadotropin-releasing hormone on diacylglycerol metabolism. Studies with a diacylglycerol lipase inhibitor, RHC 80267.
The role of diacylglycerol (DG) as a source of arachidonic acid during gonadotropin-releasing hormone (GnRH) stimulation of gonadotropin secretion was analyzed in primary cultures of rat anterior pituitary cells. An inhibitor of DG lipase (RHC 80267, RHC) caused dose-dependent blockade of GnRH-stimulated luteinizing hormone (LH) and follicle-stimulating hormone (FSH) secretion. The DG lipase inhibitor did not alter gonadotropin responses to arachidonic acid, and addition of arachidonic acid reversed its inhibition of GnRH-stimulated LH and FSH release. In [3H]arachidonic acid-prelabeled cells, incubation with RHC increased the accumulation of [3H]DG. These results suggest that DG lipase participates in GnRH action and that arachidonic acid mobilization from DG is involved in the mechanism of gonadotropin release. Gonadotropin responses to tetradecanoyl phorbol acetate and dioctanoyl glycerol were not altered by RHC, and the addition of these activators of protein kinase C (Ca2+- and phospholipid-dependent enzyme) did not prevent the inhibition of GnRH-induced gonadotropin release by RHC. Activation of phospholipase A2 by melittin increased LH and FSH secretion, whereas blockade of this enzyme by quinacrine reduced GnRH-stimulated hormone release. However, RHC did not diminish the gonadotropin response to melittin. The inhibitory actions of RHC and quinacrine were additive and were reversed by concomitant treatment with arachidonic acid. Ionomycin also increased LH and FSH release, and the gonadotropin responses to the ionophore were unaltered by RHC but were reduced by quinacrine. Incubation of cells in Ca2+-depleted (+/- [ethylenebis(oxyethylenenitrilo)]tetraacetic acid) medium reduced but did not abolish the LH and FSH releasing activity of GnRH. Treatment with RHC also reduced the gonadotropin responses to GnRH under Ca2+-depleted conditions. These observations indicate that RHC inhibition of GnRH action is not due to nonspecific actions on Ca2+ entry, protein kinase C activation and actions, nor phospholipase A2 enzyme activity. The results of this study provide further evidence for an extracellular Ca2+-independent mechanism of GnRH action, and suggest that GnRH causes mobilization of arachidonic acid by two distinct lipases, namely, phospholipase A2 and DG lipase, during stimulation of gonadotropin secretion.